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^<-fx*sa»3'ttT: > zotmzft'irz ft 
r. 

±IE;U>7l'-A4f-X h^K F4©RIJ©«-t{5£g8 
Witi-rsJMIIiB^t-f^lttHW. 

gccfc^r, ±gy -f^^b-AA^f-x K(cai 

flWJLfcC i*f»ikif SSMHBf '<-f XKK&K. 
[if 3 ] m$3 l * fcw: 2 isttQJRSIlIK?*'* -f 
x«ifcgg©<smrt>{cfci,>-C. fxF^:- KflPJfcBiiSK 
la^'j hfctStt. C©iLiifEKK^--y F"»©WfflHl# 

u-A«*>6*©i»wt*reaiL. rate 

gg. 

[i#*S4 ] mm 3 !a4£©sns@jsr /< zmm 

igf4f-XK'J KfJ©u^x5f8¥ccxhr-rsift 
(C. *©&£f-*RWS^l^m£±fSii[3W^i 
BK-C^ -f >7 U- AK*©i:?iJ«#4 LT£j*-r* J: 

a. 

^«CC^©iS?iJM^iU-C^-f>7U-A*>6^ h 
^» FfcftteU fx F^? FfcStffcF^-Mijfii; 

K*fflt,fc||*fflHt-**?-X F-v* fVCWttftcTi-V 

ytt««riESi©HiMi«EEac;LiMi«E*j*r>ri> 

HffifVWXfti&gg. 

msb 6 ] mm 3 teis©^aiHiK^«gicte^ 

4£gw. j'-f>7u-A^e>f : -<y*Ji'©'' , >'^->f : 
-zi&m+ctK.?* b^y fucjtvffiiimv&m 

u f-x f-^v FKfci»rjti3»2g5>jfg*ia&geiiB 

r^ff L r A £ - > f - £ K:^& b . C ©&fl|A * 



(2) #pa? 1 0- 1 42 29 8 
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Sl^tti LA ^£7f n ^JtHtStMM! I/*cjHWE1W»5 
A#> e> at P, tir 5 s -f $;P©W^FfiS/< * 2 

4»ati$u *©»aJtt!se*4±iB»2isyijffl#ji 
gft @b * a d x%<om\m tbr^^ovu-Aic 

mans. 

I If 3}aS 7 ] 6 iBttOSHlHBT^ X HKt 

10 c©*^ svy^stc^-r^^u-A^^^iiyjfi 
-srce* L/ fc-f y * Jb© £ s > ^f- $ £±faiii 2 

*«w*-a*jS£ i/fcc t ^m4-rs*fflnsS7 r >'W 
xtSifcgSg. 

{ man 8 ] 7 iB*s©*ans§7 r -' < w x isk^ 

■S. SMUOHteiftK:. Ctie,©y*V^6^'»->r 
-£4*-f 5>^r-f ^K^tilL, ^^IhISSRO' 
5>^4SK*J^-C-'^->m#4$-Y 5>^ft 
#?:^SL,. ^li^7 I ^VX©«St6S;il?r»frS4ifc 
(c, t5S6^©*S^?riiiaJtfj5ilS8^6ff. COKMft 

m*±ia7 * ^ ;m * y KiBiS5 -t*> *©ia«43K«# 

30 [^©Sfifffl^iftHJ] 
[000 1 ] 

( I C) 75Mt**«Syi8IH»^WX (LS 
I) *Kil1-&*a[lI8§7 : ^VXii!^^g(cM-r.2.. 
[0002] 

g©«tB5©«fiS4^-r. H*l 0 K, 2 

0 0«^ Y>7 U-A4P? «^Sg|5^?r-e*l^n^-ro 
fx F-'n.-^ F 1 0 0fctt^7*-?>W- F 1 0 1 4 
40 f>-il/?Fai?X102«Jh5. ^7*- 
v>x#-Fl 0 1 tCBSSSSI^WXDUT^^fttS 

u-co&io ^jiCrm^f r ^*-<XDUT4^gg 

4*5m«Wfcgi^§n^ < , 

[0 00 3] f> • il^i' ha^-i'X 1 0 2(C«-S3CC 
tSKRf^-rxDUTim^Jtcffilft-f* F-5^ Agf l 
0 3 4. J*W»f s A^XDUT3>»e.S?*ffiSnSl£Sa 

*>S*>«r«Sr*rtoyJtlM»«fl 0 4 4, tttQK^ 
50 X D U T©»B^lc»ittf 5 ') U 



3 

-V h <J y ?Z 1 0 5 

[0 00 4] >-/>7P-A2 0 0CCW^-ir->^S 
2 0 l#S:tf6ft. t©^£->#S£g|2 0 lfrt>f-Z 

mmm$& 202 k a# $ ft. c (ommm®® 202 

rtSKKf /<-f x d u T©&3g^-«c#;t 5 a * - >ft-f 

3 0 1 ^acr^x h^? f 1 
0 occasotbsft. K^-f^<»i oaiacrawuf 

''WaDUTOSJfrffcJM.fcftS. (an. t©^£-> 

[0005] 7tn ifmmm 1 0 4©tb«ii8*«jcss 

f|-5HS£S83 0 2 £aCT> -C>7 U-A 2 0 0 KiMi* 
$ ft. IfcgJtiKIiSS 2 0 3 TV-t * - >26£i§ 20 1*iS 

§ISJtl$[IS&2 0 3 r*-&* 5 *£T •£>«:<!;«:* 
©*R#&£Lfc7 F UXtcTAM-TMiLtf HMt 

[0 00 6] 2 0 5{S£-f S^^&fciKr. C©* 
-C 5 >fli£g2 0 5CCHl/Ctt. »tCC©#MlirffliI 
1 iSKI5S[l?SDY2^^ -Y>7 U-A2 0 

oif-x v^v f i o oi{c»«uri9a-rsc<t<&si 

HJT *fte±. fiil&llSS DYli @S8 D Y 2 © 
fittEi^fcSWiTS. 9 f A 3 >:?#££iI2 0 5 

"Ctt. E8A{C7n-rS0li'a7i'CLK%^)atr7-X 
f-^JBT£ife£f SU- h^VUXRAT (08B) £f# 
*£&«:, C©U-h^XRAT*ffiS©^iajK2$ 

<DW&<DtL±.*)<b*<( 3>^. STO©^ 5>^. 7 
^om$$ggfl0 4©xho--7'©*-fs>^, US 
fttBBB2 0 3 ©Jtt«M¥©* s > Stt 
S. 

[000 7] fi£-?T, $ 3> : ?'#il£fl2 0 5^U;i:^- 
^>'WXRAT£7 v X^Jg»!TK©i5Hrt*SW Si! 
^©«SHrtt^©^jffigs-a-s c £ wx-% SiiiSelBg 
#£«HW6ft. Cft6^it©Jii5[alS8CCj;o-caiSI$ 
-f 3>y*»6ffi*©ll*miIffiOfcWlttH8C. D(C^ 
tJ^tt**©* -f 3>ffl»T 1. T2££fR3tfT 

[0 00 8] *-f3>f*8£B2 0 5(CRtt6ft*?ft 
©i!SlHl!8«f Of f CLKittSStUr. >o»>CL 
KOJSJHr, &4iti]^r£3jSB$|ia«5£*fljHiBR 
DYli. t>Uvi>CLK<DfflMz t ©©Hrt^rMCCffl 

* < &® l xmmm *tm? s wssm d y 2 ©a 

Tf-x F^*-:Ws-sf©£±i5 , aTFO©* A 

[0009] y-c>7u-A2ooic(«©ffeics:8h t ii: 
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Ba--, F 20 6£. F2 0 7. 

>fg^©Hf&g£LffoiI©11KffiV I H, V I L4KSE 

1 sw«e»2 0 8 £. rtn vmmm 1 0 4 

KttlBWEVOH, VOL4^it5»2S!gmEai2 0 

4jtemoai2 1 1 £#t9«£ft*. 

[0010] 

oo<t^-f>7u-A2oo©s^ia*m-r. ^-f> 

10 71/-A2 OOif-X h'Sf F 1 0 0i©ffl«^-7*;U 

af3 0 0-cs^3ft*. H7r»wi/ytJ:^«:y^>7 
U-A2 0 0£f-X K-; Fl 0 0£©Rg«:tt&g©{I 

[00 1 1 ] *fc. Mm^mM?>u*<Dmmst.<i> 

mctt^jig©(nj±fc*sfc«t)y -f>7i/-A2 0 0 £ 
f 1 0 0 t<m*tm?z>>T~-7>\mz 0 0 
<D*-7*®*&bwiM>mitz.*>z>. mmi 000 

A2 0 0£f-Xh^? Fl OOiOfflTSSSftSm-^ 
©&tJS)OT©&K:&.&. l/*fe*ft-eftKKatt. ffifft 

U- F*©4^er-7*;l'*ffll>6ftS*6. 
SWW&*ft#»fc^©«&K«t»» > 3 0 

OBE*«C*<tttO. WK?F100O8t 

[00 12] tit, tr--7>l>m3 0 0Z'J>LX-bm<? 

8*1/. ^iP^BIf£Lr*ii3, 3ffc&ffiffic£i31©£S(*>£ 
< feSfc*. ->X7 i A©/hM{t ; S:ffi«-rSSH£)5:ot: 

[0 0 1 3 ] C©&W©lfatt. ^-{>7U-A£fX 
h^f F4©IB*«*l , rS4r-^l'**S/Wbb. ^X 
b^-j Fffi^<.^S=iCCT.S£ft«:, ft^©^ox 
h - f©«St»A S C £*5-C^ MWV 

40 [0014] 

[M^iR^-r £fc«>©3M2] c ©^Bj-cwy ^>?i/ 

-Ai«K7 F£©ra©m#<2jiBg©^r. 

-^(cJ:o-C^-<>7 b-A£rX F£©W©H# 
©»«*!¥*>■&** 5 {cflllSrSfcor**. C©JBM 

c £ icg^-r h 9- >? m> «ss * -c 3 > ^ft^**© 
so -r^£*{c. isijs^-^. 8Bias»*ife®#-caa-ra 



i, 



5 

[0015] CO^t»S!iCfX b^y FfflOO'*- 

-strrx y^v Ffceasu mcgEttSti: 
&o k»hj&±£k:, c<ort%->j***)mmwc7- 

^•*->r-* (x^*;Ht#) tm^mm^r 

^ j smzmcxmimT^'i x d u Tenter* j: ^ 

[ooi6 ]' <tti«*e#e»Btt^ 

00-5 00/zm tfflgt 9 *^ *fc«»«#©J:9 
[0017] 

lt^-f>7U-A 2 0 0 fc&*8B# (fcTFC<DS#4 

[0 0 18] tr>ai 9 hPUNiCBCOWCtt. »K 
l**»HB^ *Y ^ DUT© 1 o©WHFP ^IEKj-r^> F 
5 -Ml 0 3AStf7*nyj*«Sl 04 A, ^1*^ 
BB1 1 0££JSt80/cfcf>xu* hn~**l 02 A 

3>hn-?l 1 1 eS6K»^x^ H l 2i, Jfc 
Affi#*^»-;U 1 3£*mitcmGZm? 0 
[0019] #Affirt*^*-A> 1 1 3»* ■ S^fc 
§0E1-0E5£, mm-7feg:mSEO 1-E05i 
fc^U y>f>7U-A2 0 0^6^e>nr*S*m-^ 40 
t* • «EEfflft»0 E 1 - 0 E 5 ficr«AUI4K:XIII 

£tf£o P— *;bt>3> FP-5 1 1 lttjt^r-f^ 
OPF 10>6£*ttB3BMK)E 1 SriiOTgeftT* 

COiE^Jfi^SmiilSSl 1 lA«B*ofc«KR 
ffi^-frtwoiifc uy^jfWl 1 1 B. 111C, 1 
llD<h v WJZZm 1 1 1 BKROii^BSE-f-* 

«I!|*.«F^<1 0 3Afc#*4«BEV I H, 
V I LSO'TtP^Ml 0 4ACC^ASlt««EV 50 
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OH. VOL»*«ft-r*DAa8»l 1 lEi, 

i i iFit**ur«afr4ct#r#*. 

[00 2 0 ]o$l 1 1 BKttF9-f>* 

1 0 3ACC#itSH»ffl0aHV I H t Lf&SOSEV 
I LMTtayMSl 0 4A«c4il*ttWtEVO 
H. VOL©#«Effi#* F7S*V *CD£«Effij&*D 
A£S«1 1 1 E&C#*6*V DA^ftSl 1 1 EtS 
7^n ^©SEffiKSJftl/T Yv 4* 1 0 3 A t7±u 
ytt«Sl 04Afc4A6tiS. *fc, ft^&gtlSBl 
10ft»ffS*5«»*frfcuy^*»l 1 lBfcttO 
MEWc^^^l 1 lBGCKOii* 

[002 1 ] u^x l l i Cfcraa»i^i3fcit8fc 
EEPftrastass*- K/«ttna«Eiiis*- f> ep^jp 

CTiKW«#a»«0B l l iA*ai;T««-jHaft 

3£E0 1 ^ifTXfC^JJJhry >f >7 o 

[0022] i/ya*#i i iD(c«yu-7n;^ 
x 1 0 5 *fflWrSMftft-9#x hTSft, C©«fBtfi 
#*yuHW8PHBl 1 1 FKA^LT'J U-^F'J 9 
*X 1 0 5 4*0»U H»*- FK»j£Lfc«W«««: 
W8PT4. o$ 0 . ttffttftfftS Yv4 1 0 3 ARV 

TflM^PCCftHU. ffiftKBa-* h 1 1 2*«J9AI 
To *fc, KSEW®|BS«e>xu^ hn^^xi 0 2A 
*tt»U KtooreSBKilax^ h 1 1 2 4JSHfPCC 

[0 0 2 3 ] CCDcfc^CCLT, P-*Jbe>ri>m- 
7l 1 lttBtK^-FKtBcr^atF-PcriCClBg-r^ 
J^L/^ifSlllB, 111C, 1 1 1 DCC88 

^-r^o uy^*Bi i i b, i l.i c, ill Diem 

*©eSIB«l*CWl67T^^OPF l"C<fc<, C 
(J«7 7^<opf l ^iiDr^6nr*/c7eM-^RX 

^SfiUKi l iA0cA*?n^ o ft*. 

U^**S111B, 111C, lllD^C^^iA^n 
*7r^^OPF2*ai;ry -r>7 U-ACCiliHU, 
[0024]3£7r -r^'OPF 3 Ei^^->ff#e^B 



~>mn p a t z%- wn@a*m o e 2 trawi* 

(c^tfcu ha-i'X 1 0 2 AtcfStBUT^ 

0 3 AK^-A. F?-M 1 0 3 Kfrhti&l- 

[ 0 0 2 5 ] %V y A P E 4 KtttttBKf&ff&tC 
K 7 -fr? 1 0 3 A ©tfy&£$WT i>YvA ^fSWBHM- D 
REJWM5ftT< 5. COF-^ffMMt^DREfCJ: 
oTttKIWI«H»^^^DUT*>6J6SHl**ffi») 
ffi-TW^CC. F9-f^l0 3AOffl*«Kf**^>tr- 
*>*©tt»ciWffliu ltsai*fll^*1W!iccT^ny 
Jt881 0 4AKffi9i&«>4J:5{cori,»i. 
[0 02 6 ] #7 y -MOPE 540PE BJCtt. 7:7" 
onttW 1 0 4 AKfc^THa&ai La&ffiOS-U^A 

*tmr i> x h o - -?rt)\,z.ifi%m^ s t r b - h 4 s 

TRB-L-Cii^nr<5„ #M#STRB-Ht3«K 

if^'-fx d u T#>6ssa <*ft*tt#©Hs&g©»3i8i£ 

X ha-7*-fS/c#>©A;l>X, ftft-SfSTRB-LttL 

[0 02 7] Ctlf.(Df7r -MSTRB-L4STR 
B - Htt*-*Sl£ft80 E 5 40E 6 
&3tt. 7:J-a^Jt©gl lOK^l-a-^^io 
r#ASo 3t77^^0PF7i0PF8«7-^F^-; 

SXFD-^;UXtt|gRR©lKK:J:OR • STRE- 
PS R • STRB-LB;W>7l/-A2 0 0a>?>7t 
ad/tb^S 1 0 4 A©ra*ffl*S-SiBBB*niWi5*.6 

OPF7 40PF8%fflD-Cr^ayjt$5Sl 0 4 A© 
«EIS»jW6«-9«:SE»3ti-c->« -Y>7 u-Atc&e, 
*i. SfflUb«B«cA*Sn-5*«. *©«8l»l8l4*hn 

)^^-{>7i/-Aiw h^? F©ra*aa§ii-c 

7lc7r-f^'OPF9 tOPF 1 0 5C«77-a 7*1± 

®s i o 4 A©«eflai-3* d , com-cammm^T' 

>W*DUT©«*&ia*©i*IWS*&SH. SLilt 
^•Y>7U-A2 0 0CCigji-rS„ 
[0 028] tt±©ttW*»69ii&*>tt <fc 5 K. SI Kth 

0 0 if-X Ki-F100 4©Rg©fi^©$££J?iiT 

scims. aa^Jttsefj*^. wuis o o ym 

*CD7 , 7X?^i'^;7 7^-'^ffll,ifciL/r^ > 10* 
©#77 -MfcSifcT t>to-r^KS-CL/*>%< , 1 0 
0 0ipm>£LT4> 1 0,0 0 0*<D*7r-f^'©BiI 
7;l>©y-7;l>i*3 0 0 (Hg#jR) «fci33t^i|ffl 

[ 0 0 2 9 ] H2ttH 1 Kwbfc«»©»** 1 ffl^C 
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h^-r*tB^©f>a-v PPUN©fit&£ 
inf. dr-Xrt©E»SS{ClIl-CSiWL/fcD-*^f 
>3>Fa-7l 1 l*aWfrsa»l@K*^-i. Hi* 
KBai 9 P £«tf-r SUHRBBS? 112 4. F 5 -f 
1 0 3 A, Ti-V tfltmS 1 0 4 A. JtffKKSEg 1 
1 0*iR*fiLfct>iUi' Pn-7X 1 0 2 A4. >J U 
-?F'j!iW105 4, 3feAHi**y*-^ 1 1 3 
4. «B©«l&43WS*S='*i'*l i4i. 

•?>Xtf- K 4 ©SttW* 1/4*75 3*** 1 1 5S»* 

io iK!W0Tiin«3fts. 1 1 6ttjwm^o9i»*^-r. 

[0 0 3 0 ] 13Kf>a--; I- PUN^^X h-^y F 

i o oecn»rs«jio-«*^-r. S3«:^-r 1 2 1 
ttTfe-mMS^s^^^-r., c©*-ma^sfii2 

1 2 2©-#©ffi(c3fe7y-MajiJB 1 2 3*WU c 

crnvr-i >mi&ss 1 2 3 «:a«w^K*7 t-t^op 

F©^SP«r4 5* CcflJBrL. *©#J»riBS 1 fcSStffiiK 

tin 2 2©ifli*«:Ejlor*7T-^<oPF*ejiot: 
< S*tii^©«iiliflK-r**iaiKSW3** J: 9 
20 tcfltoXU -?-©S«^rS]CCf>ar.^ PPUN&C$S»b 
/c*Atb^Jty»-;H 1 3^SBgS-t±t7fe7 7 -MO 
PFif>a-^ FPUN©#AtB^*^*-JH 13 

[003 1 ]j£7t-/a-OPF ©fttt»lB*«©ttiBtC 
SfflSi* C©gHMS2CCyW>7U-A2 0 0 (H 
3{C««F{C0jpL!&:l») ^6SrgStif*fc3fc7 7-f/'« 
7--7VH 2 4 (H3#ffi) *#WKCl6£3tf*e4 
tC<fc «3 . y-f>7U-A200ifX P^? Fl OOffl 
(CRtf-St^a-? hPUNi©m*#ea»SK:J:- 3 T 

30 jgM-fSt4#-Ci*£„ ppunccs 

WfcfiSla***! 1 4{CHLr«a*©«W8IW«« 

«fil 2 2?:ICty-f>7U-A2 0 0«Cg^§tl 

[0 0 3 2 ] 03(C^-ri 25(J>-f>7U-A200 
3 ftfcWWttMI©*«*- - 1 2 6 \t% 

-m^m^mm 1 2 1 cmnast»itim^9. 1 2 7 

am§H**9*£7filr. Cti6#M^gI51 2 6iS«3 
*^$1 27(Cb->^'; HPUN*Ktffc#AUtfJ* 
40 i?a-;H l 3ilSi3^?$ l l 4*Siltf>a 
FPUN*^-( , >7U-A2 0 OlCfflttZ. 
[0 0 3 3 ] *-m^ffl^S« 1 2 1 ©«®K«tBS^ 
91 2 6 1 2 7ft*»EBO. StM©^ 

©t>ai» FPUN*HSBrr*4J:7«:1fftW4. 
l^, liStttt>iij» l-PUNi*77^^-7';b 
1 2 4 £ ommfcX -mm«^S«l 2 1 

ittWLfc*i^-rofc#-^sia^sfii 2 1 ^fflt^cc< 
rfc, S»iB®«©«ffiiK:#3*i'f*ll«Lrf>a 

=-v hPUN4#7T-f^-5r-7*;H 2 4t<DmffiZtf 
50 9«H6iUrfcJ:i». *fcB«**ffli>*C4ft<. * 
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7r-/^-^;H 2 4 2 SOffiSMc 

7>l\2A tn%.>r-7)l> 1 2 5 4iS«t>a- » H P 
[0 034] 03{C^-T1 2 8ttfcT>a-* (-PUN?: 

2 8ttM©ii? hOMTLl 2 8A«#TS. ^-^ 
1 2 8 A©$ffi£ffltfHtt. M&tf-Sflliii 
rt*«ttSMc*iiiav*SJ:9K:ftOTS. 12 
8 B 4 1 2 8 Ctt^iP^CDfiU&PR^ttP^-r. 
[0 03 5] t>a^ ,hPU N©±JgfflK:t;ttI»3 * 

1 1 5#s:W6ti, c©m«3**># i i scctij 

f>a- v hPUN^A7*--7>X^- F 1 0 IKS 

swKcjgtssrs. H3©0drtt^7*-v>^!p 

-F 1 0 l©±ffl{ca»^©f>a-^ hPUN-A£ 

PPUN-A*ttf&*tf5c£KJ:»). «^HfS 
Iffif^-f^DUTi, t>3i? hmo«Sffi««ft 

f. 

[0 03 6] 151J7-Xh^.y F 1 0 0©ffe©Hife#!l£ 

JMU P 1 OOffliJr^Jft^C^L/. Ajf- 

>7*-^#£^TS<fc5KtllJiSl,fcfc©T , *S. o 
C©HfflFi)-CBD-*;Uf>=J> FD-7 1 1 1 

ijsssa»a--y h i i 2icmbxte. miommmt 
» p i o omKwewmtotmBjamKR&*4 s 

[0 03 7] n-*Jl/f>3>pn-7 1 1 1 

ie*KKa-5» F 1 1 2©Wc89$WfiPgl 3 0£ia: 

c©fca>»ftij®]g i 3 o <£t>mm*m%fm® 1 3 

1 6 ft. C ©ItfiJft^SillsIiiS 13 1 Kiot 

P A T D A T©it?»Jft-^5r*7 W<0 P F 6 *>6SM 
L. ^IJft^K^feU-C^S^BKl 3 2tC^A. jg 

jgffigBtt l 3 2?7:fn*«#*j#-arc*-:/fl»* 

[0038] * 5 > ^2££iS 1 3 3 itm 7 fS^ t ft 

P 1 0 OfflCCggrf SCifCfcf). t^X F^y P 1 
0 0 lC®$9ltZ> 2 5 > ?8£8©l9RgMt£'h3 < . 
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CLAIMS 



[Claim(s)] 

[Claim 1] The integrated-circuit device testing device characterized by constituting all or some of signal- 
transmission way between the above-mentioned main frame and a test head by the lightwave signal way 
in the integrated-circuit device testing device constituted by providing the main frame which stored the 
pattern generator, and the test head which it is separated and installed from this main frame, and an 
examined device is contacted, and performs that trial. 

[Claim 2] The integrated-circuit device testing device characterized by constituting so that may transmit 
the data which are sent into a test head from the above-mentioned main frame, and which are set up for 
every terminal by the serial signal of light in an integrated-circuit device testing device according to 
claim 1, it may receive in the serial transceiver circuit established in the test head side, it may change 
into a parallel signal and it may store in a register group. 

[Claim 3] The integrated-circuit device testing device characterized by considering as the configuration 
which sets they to be [ any of an integrated-circuit device testing device according to claim 1 or 2 ], 
prepares a direct-current trial unit in a test head side, transmits the control signal to this direct-current 
trial unit by the serial signal of light from a main frame side, controls a direct-current trial unit, and 
performs the direct-current trial of an examined device. 

[Claim 4] The integrated-circuit device testing device characterized by constituting so that the setting 
data and a direct-current test result may be transmitted to a mainframe as a serial signal of light in the 
above-mentioned serial transceiver circuit while storing the data and the direct-current test result which 
are set up for every terminal in the register group by the side of a test head in the integrated-circuit 
device testing device according to claim 3. 

[Claim 5] In an integrated-circuit device testing device according to claim 4, the pattern signal given to 
an examined device is supplied to a test head from a mainframe as a serial signal of light for every 
terminal. While giving an examined device through the driver prepared in the test head It judges whether 
it has H logic electrical potential difference and L logic electrical potential difference of normal with the 
analog comparator which was read from the examined device and which read and formed the signal in 
the test head. The integrated-circuit device testing device characterized by considering as the 
configuration which changes the judgment result into the serial signal of light with electric - 
phototransducer for every terminal, and is transmitted to a main frame through an optical transmission 
line. 

[Claim 6] In an integrated-circuit testing device according to claim 3, the 2nd serial signal transceiver 
circuit, a waveform shaping circuit, and a logic comparator are prepared in a test head corresponding to 
each terminal of an examined device. Digital pattern data are transmitted to a test head by the serial 
signal of light for every terminal from a main frame. In a test head, receive in the above-mentioned 2nd 
serial signal transceiver circuit, and it changes into juxtaposition pattern data. While changing this 
juxtaposition pattern data into the pattern signal of an analog in the above-mentioned waveform shaping 
circuit and giving this pattern signal to each terminal of an examined device through a driver It judges 
whether logical level is normal in the read-out signal of an examined device at an analog comparator. 
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Logical comparison is carried out to the digital expectation value pattern data with which the judgment 
result is sent from a main frame by the logic comparator. The integrated-circuit device testing device 
characterized by considering as the configuration which transmits the logical-comparison result to a 
main frame as a serial signal of light through the above-mentioned 2nd serial signal transceiver circuit. 
[Claim 7] The integrated-circuit device testing device characterized by to consider as the configuration 
which controls actuation of the above-mentioned waveform shaping circuit, a logical-comparison 
circuit, and an analog comparator circuit according to the timing signal which prepares a timing 
generator in a test head, changes and gives the digital timing data transmitted to this timing generator by 
the serial signal of light from the main frame to a parallel signal in an integrated-circuit device testing 
device according to claim 6 in the above-mentioned 2nd serial signal transceiver circuit, and is outputted 
from a timing generator. 

[Claim 8] In an integrated-circuit device testing device according to claim 7 to a test head Pattern 
memory, Prepare fail memory and timing memory and pattern memory and timing memory are made to 
transmit and memorize pattern data and timing data with a lightwave signal beforehand from a main 
frame. With experimental initiation While reading pattern data and timing data from such memory, 
generating a pattern signal and a timing signal in a waveform shaping circuit and a timing generator and 
performing the functional test of an examined device The integrated-circuit device testing device 
characterized by obtaining the result of a functional test from a logical-comparison circuit, making the 
above-mentioned fail memory memorize this test result, and transmitting that storage to a main frame 
with a lightwave signal. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the integrated-circuit device testing device which 
examines a semiconductor integrated circuit device (IC) or a large-scale-integrated-circuit device (LSI). 
[0002] 

[Description of the Prior Art] The configuration of the outline of the common integrated-circuit device 
testing device to drawing 7 is shown. The part to which 100 in drawing is called a test head, and 200 is 
called a mainframe is shown, respectively. A performance board 101 and pin electronics 102 are carried 
in a test head 100. It is equipped with the socket which contacts the examined device DUT in a 
performance board 101, and the examined device DUT and a testing device are electrically connected 
through this socket (not shown especially in drawing). 

[0003] The relay matrix 105 which changes the analog comparator group 104 which judges whether H 
logic and L logic of a responded-output signal which are read from the examined device DUT have the 
electrical-potential-difference value of normal to be the driver group 103 which generally drives the 
examined device DUT electrically, and the equipment group linked to each terminal of the examined 
device DUT is stored in pin electronics 102. 

[0004] A pattern generator 201 is formed in a mainframe 200, and test pattern data (digital signal) are 
outputted from this pattern generator 201 . This test pattern data and a timing edge signal are inputted 
into a waveform shaping circuit 202, and the pattern signal (signal with an analog wave) given to each 
terminal of the examined device DUT in this waveform shaping circuit 202 is made to generate. This 
pattern signal is sent out to a test head 100 through the pattern transmission line 301, and is given to 
each terminal of the examined device DUT through the driver group 103. In addition, a timing signal is 
also transmitted to coincidence in this pattern transmission line 301. 

[0005] The comparison result of the analog comparator group 104 is returned to a mainframe 200 
through the reply signal transmission line 302, carries out logical comparison to the expectation value 
pattern which a pattern generator 201 generates in the logical-comparison circuit 203, detects generating 
of an inequality, and detects a defect part. 204 shows fail memory, and whenever an inequality occurs in 
the logical-comparison circuit 203, it writes in for example, H logic which expresses a defect with the 
address which the defect generated. 

[0006] 205 shows a timing generator. Existence of the coarse-delay circuit DY1 and the fine delay 
circuit DY2 is beforehand explained for the sake of the convenience explaining separating into a 
mainframe 200 and a test head 100, and installing the coarse-delay circuit DY1 and the fine delay circuit 
DY2 by this invention, behind, about this timing generator 205. Conventionally, in a timing generator 
205, while acquiring the rate pulse RAT ( drawing 8 B) which carries out dividing of the reference clock 
CLK shown in drawing 8 A, and determines the test period T, arbitration carries out time delay of this 
rate pulse RAT, and the timing of the wave-like standup of various kinds of timing signals, for example, 
a test pattern signal, the timing of falling, the timing of the strobe of the analog comparator group 104, 
the timing of comparison actuation of the logical-comparison circuit 203, etc. are generated. 
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[0007] Therefore, many delay circuits which arbitration can make carry out time delay of the rate pulse 
RAT to a timing generator 205 in within the limits of the test period TK or the several times as many 
range as this are prepared, and the timing signals Tl and T2 of various kinds as shown, for example in 
drawing 8 C and D in which arbitration carried out time delay from criteria timing by the delay circuit of 
these large number are made to generate. 

[0008] Many delay circuits established in a timing generator 205 carry out counting of the clock CLK, 
and are the periods tau 1 of Clock CLK. The coarse-delay circuit DY1 which gives the time delay made 
into a unit, and period tau 1 of Clock CLK It was constituted by the combination of the fine delay circuit 
DY2 which divides within the limits still more finely and specifies a time delay, for example, 
picosecond resolution-of-the-identity ability has prescribed the standup of a test pattern signal, the 
timing of falling, etc. 

[0009] In addition to this, the direct-current trial unit 206, the source 208 of the 1st reference voltage 
which sets up the load test unit 207 and the electrical-potential-difference values VIH and VIL of H 
logic of a pattern signal and L logic, the source 209 of the 2nd reference voltage which gives the 
comparison electrical potential differences VOH and VOL to the analog comparator group 104, and the 
power unit 21 1 which gives the electrical potential difference for operating the examined device DUT 
are formed in a mainframe 200. 
[0010] 

[Problem(s) to be Solved by the Invention] The connection situation of a test head 100 and a mainframe 
200 is shown in drawing 9 . It connects by the cable group 300 between a main frame 200 and a test 
head 100. Since various kinds of signal lines exist between a mainframe 200 and a test head 100 as 
drawing 7 explained, the number of the cable contained by the cable group 300 increases. 
[001 1] Moreover, it is in the inclination which the number of terminals of a device increases with 
improvement in the degree of integration of a semiconductor integrated circuit device. Furthermore, 
improvement in a working speed and the number of the cable of the cable group 300 which connects 
between a main frame 200 and test heads 100 for a certain reason are in the inclination of an increment, 
for example, in a testing device with the test capacity for 1000 terminals The number of the signals 
delivered and received between a mainframe 200 and a test head 100 attains to tens of thousands of 
numbers. Rapidity, high degree of accuracy, noise-proof nature, etc. are taken into consideration to each. 
And a twisted pair, since special cables, such as a coaxial cable and multiplex shielding, are used — a 
substantial conductor - a number will be several times the number of signals, and the cable group 300 
serves as a huge bundle, and makes difficult migration of a test head 100, such as etc., anchoring of a 
handler — demounting. 

[0012] Moreover, if the cable group 300 is lengthened, the cross talk between cables will also increase, 
and there is also un-arranging [ which degrades trial precision ]. Furthermore, since large power is 
needed for transmitting these signals of a lot of, this means the increment in calorific value, and makes 
cooling difficult and the number of terminator machines also increases, it is the factor which checks the 
miniaturization of a system. 

[0013] The purpose of this invention tends to offer the integrated-circuit device testing device which can 
also suppress generating of the cross talk between signals while it minimum-izes the cable group which 
connects between a main frame and test heads and makes the handling of a test head easy. 
[0014] 

[Means for Solving the Problem] All or some of signal-transmission way between a mainframe and a 
test head is transposed to the lightwave signal transmission line suitable for high-speed transmission, 
and it constitutes from this invention so that the signal between a mainframe and a test head may be 
made to deliver and receive with a lightwave signal. The data or the various timing signals which are 
sent into a test head from a main frame in this invention and which are set up for every terminal are 
transmitted by the serial signal of light, the serial receiving means formed in the test head side receives, 
and while changing into a parallel signal and storing in a setting register, measurement data and the 
integrated-circuit device testing device which considered the measurement result as the configuration 
returned with a lightwave signal are offered. 
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[0015] Pattern memory and a waveform shaping circuit are further established in a test head side, the 
digital test pattern data which a pattern generator outputs are transmitted to a test head by the serial 
signal of light, and pattern memory is made to memorize in this invention. With test initiation, the test 
pattern data memorized in this pattern memory are read, it changes into the pattern signal of an analog in 
that test pattern data (digital signal) and waveform shaping circuit that were read, and the integrated- 
circuit device testing device constituted so that this pattern signal might be impressed to the examined 
device DUT through a driver group is offered. 

[0016] since that diameter is 200 - 500micrometer phi extent and does not need a go and return 
conductor for every channel like an electrical signal, even if a lightwave signal transmission line uses a 
plastic optical fiber according to the configuration of this invention — the gestalt of a signal-transmission 
way — minor-diameter-izing - and it can lightweight-ize. Since the number of an optical fiber can be 
lessened by considering as the configuration delivered and received especially by the serial signal of 
light, the path of a cable group can be further made small and lightweight-ization can also be attained. 
Moreover, an optical fiber does not have generating of a cross talk mutually, in order that light may 
transmit only a part for a core. Therefore, the advantage which can lengthen extended distance is also 
acquired. 
[0017] 

[Embodiment of the Invention] One example of this invention is shown in drawing 1 . Drawing shows 
the configuration of the part (this part is called the pin unit PUN below) which carries out the analog 
comparison of the signal which supplied the pattern signal to one terminal by the side of a test head 100 
(one terminal P of the examined device DUT), and was outputted from this terminal, and is sent to a 
mainframe 200. 

[0018] In addition to the relay matrix 105, in this example, the cases where the local pin controller 111, 
the direct-current trial unit 1 12, and the optical input/output module 1 13 are formed are indicated to be 
driver 103 A which drives one terminal P of the examined integrated-circuit device DUT and analog 
comparator 104 A, and pin electronics 102 A which carried the load test circuit 1 10 to the pin unit PUN. 
[0019] The optical input/output module 113 has photoelectric transducers OE1-OE5, and the electrical 
and electric equipment and photo transducers E01-E05, changes into an electrical signal the lightwave 
signal sent from a mainframe 200 by light and the electrical-potential-difference converters OE1-OE5, 
and performs a functional test and a direct-current trial using the electrical signal. Serial signal 
transceiver circuit 1 1 1 A which receives the serial signal with which the local pin controller 1 1 1 is sent 
through light and the electrical-potential-difference converter OE1 from an optical fiber OPF1, With the 
register groups 1 1 IB, 1 1 1C, and 1 1 ID which incorporate various kinds of setting data received by this 
serial signal transceiver circuit 1 1 1 A, and the setting data incorporated to register group 1 1 IB For 
example, DA converter 1 1 IE which generates the comparison electrical potential differences VOH and 
VOL given to the electrical potential differences VIH and VIL and analog comparator 104A which are 
given to driver 103 A, Relay control circuit 1 1 IF which control the condition of the relay matrix 105 by 
the relay control signal incorporated to register group 1 1 ID can be provided and constituted. 
[0020] That is, each electrical-potential-difference value of the comparison electrical potential 
differences VOH and VOL given to the electrical potential difference VIH of H logic, the electrical 
potential difference VIL of L logic, and analog comparator 104A which are given to driver 103 A is 
stored in register group 1 1 IB, and it is given to DA converter 1 1 IE, and each of that electrical-potential- 
difference value changes into the electrical-potential-difference value of each analog by DA converter 
1 1 IE, and is given to driver 103 A and analog comparator 104A. Moreover, the data with which the test 
condition which operates the load test circuit 110 was also incorporated by register group 1 1 IB, and was 
incorporated by register group 1 1 IB also at the time of a load test are used. 

[0021] While controlling the start of a setup of a control signal required for a direct-current trial, for 
example, the mode (voltage-source-current-measurement mode / current-source-voltage-measurement 
mode) applied-voltage current value of a direct-current trial, a setup of a measurement range, a setup of 
a clamp value, and measurement, a stop, etc. to register group 1 1 1C at the time of a direct-current trial, 
the test result of a direct-current trial is stored. This test result is changed into a lightwave signal TX 
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with the electric-phototransducer E01 through serial signal transceiver circuit 1 1 1 A if needed, and is 
transmitted to a mainframe 200. 

[0022] The control signal which controls the relay matrix 105 is stored in register group 1 1 ID, this 
control signal is inputted into relay control circuit 1 1 IF, the relay matrix 105 is controlled, and it 
controls in the change condition corresponding to test mode. That is, driver 103 A and analog comparator 
104A are connected to the terminal P of the examined integrated-circuit device DUT at the time of a 
performance test, and it separates the direct-current trial unit 112. Moreover, control which detaches pin 
electronics 102 A and instead connects the direct-current trial unit 1 12 to Terminal P is performed at the 
time of a direct-current trial. 

[0023] Thus, the local pin controller 1 1 1 sets the conditions which should be set to each terminal P of 
every according to test mode as the register groups 1 1 IB, 1 1 1C, and 1 1 ID. Since the data incorporated 
by the register groups 1 1 IB, 1 1 1C, and 1 1 ID are sent by the serial signal RX of light, one optical fiber 
OPF1 is sufficient as that transmission line, and the lightwave signal RX sent through this optical fiber 
OPF1 is changed into an electrical signal by the photoelectric transducer OE1, and is inputted into serial 
signal transceiver circuit 1 1 1 A. In addition, in this example, each setting data incorporated by the 
register groups 1 1 IB, 1 1 1C, and 1 1 ID is read if needed, and is changed into a lightwave signal TX with 
the electric - phototransducer EOI, that lightwave signal TX is returned to a mainframe through an 
optical fiber OPF2, and the case where it constitutes so that it can collate whether it was correctly set up 
by the mainframe side is shown. 

[0024] An optical fiber OPF3 constitutes a pattern signal-transmission way, and the pattern signal given 
to Terminal P through this pattern signal-transmission way is sent with a lightwave signal PAT. This 
pattern signal PAT is changed into an electrical signal by the photoelectric transducer OE2, it gives 
driver 103 A carried in pin electronics 102 A, and Terminal P is given from driver 103 A. 
[0025] The driver control signal DRE which controls the condition of driver 103 A at the time of 
functional test activation is sent to an optical fiber OPE4. When taking out responded output from the 
examined integrated-circuit device DUT with this driver control signal DRE, the output terminal of 
driver 103 A is controlled in the condition of a high impedance, and it enables it to incorporate a 
responded-output signal to analog comparator 104A effectively. 

[0026] The strobe pulse which compares each level of H logic and L logic in analog comparator 104A is 
sent to optical fibers OPE5 and OPE6 by lightwave signal STRB-H and STRB-L. A pulse for lightwave 
signal STRB-H to carry out the strobe of the period of H logic of the signal read from the examined 
device DUT and lightwave signal STRB-L are the pulses for carrying out the strobe of the period of L 
logic. 

[0027] These optical fiber STRB-L and STRB-H are changed into an electrical signal by photoelectric 
transducers OE5 and OE6, and are given to an analog comparator 1 10 as a strobe pulse. Optical fibers 
OPF7 and OPF8 constitute the transmission line for returning a strobe pulse to a main frame 200 from a 
test head 100. The time delay to which R-STRB-H and R-STRB-L go back and forth between analog 
comparator 104A from a mainframe 200 is given by the circuit where this strobe pulse returned is actual, 
and is used as a strobe pulse of the logic comparator prepared in a mainframe 200. That is, in order to 
make the time delay and time delay of a strobe pulse agree, the strobe pulse is made to go back and forth 
between a main frame and test heads, although the judgment result of analog comparator 104A is 
changed into a lightwave signal through optical fibers OPF7 and OPF8, it is sent to a main frame and it 
is inputted into a logic comparator. The test result of the functional test of the integrated-circuit device 
DUT is returned to a mainframe 200 as SH and SL at optical fibers OPF9 and OPF10, the judgment 
result, i.e., this example, of analog comparator 104A. 

[0028] According to the example shown in drawing 1 , transfer of the signal between a mainframe 200 
and a test head 100 is realizable for every [ of the examined integrated-circuit device DUT ] 1 terminal P 
with ten optical fibers so that clearly from the above explanation. A diameter is comparatively thick, for 
example, even if it uses the plastic optical fiber of 500micrometer phi, even if it bundles ten optical 
fibers, it cannot but be few diameters, and becomes a cable bundle with the bundle of 10,000 optical 
fibers sufficiently thinner than the cable group 300 (refer to drawing 9 ) of an electrical cable also as a 
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part for 1000 terminals. 

[0029] Drawing 2 shows the structure of the pin unit PUN in the case of carrying out unitization of the 
element of each part shown in drawing 1 for every terminal. The connector 115 grade which performs 
connection isolation with the integrated circuit device which constitutes the local pin controller 1 1 1 
explained by drawing 1 , the integrated circuit device 112 which constitutes a direct-current trial unit, 
driver 103 A, analog comparator 104A and pin electronics 102 A that contained the load test circuit 1 10, 
the relay matrix 105, the optical input/output module 1 13, the electrical connector 1 14 that receives 
supply of a power source, and a PAFOMANSU board is contained to the wiring substrate within a case, 
and it is constituted. 116 shows a heat dissipation block. 

[0030] An example of structure which mounts the pin unit PUN in a test head 100 at drawing 3 is 
shown. 121 shown in drawing 3 shows optical-electrical-and-electric-equipment compound substrate. 
This optical-electrical-and-electric-equipment compound substrate 121 has the optical fiber buried layer 
123 in one field of the multilayered electric wiring plate 122, as shown in drawing 4 . The edge of the 
optical fiber OPF embedded at this optical fiber buried layer 123 is cut at 45 degrees. It constitutes so 
that the light which arranges the cutting plane SI to the sense of the electric wiring plate 122, and 
transmits an optical fiber OPF may be reflected in the direction which intersects perpendicularly with 
the plate surface of a patchboard. The optical input/output module 113 with which the pin unit PUN was 
equipped is arranged in the reflective direction, and an optical fiber OPF and the optical input/output 
module 1 13 of the pin unit PUN are optically combined with it. 

[0031] The other end of an optical fiber OPF can connect between a main frame 200 and the pin units 
PUN prepared in a test head 100 side by the optical transmission line by making it expose to the end 
face of a patchboard, and combining optically the fiber optic cable 124 (referring to drawing 3 ) 
extended by this exposure S2 from the main frame 200 (not shown to especially drawing 3 R> 3). In 
addition, about the electrical connector 114 prepared in the pin unit PUN, according to the usual 
electrical connection structure, it connects with the electric wiring plate 122 electrically, and connects 
with a mainframe 200 through the electric wiring plate 122. 

[0032] The electrical cable for current supply with which 125 shown in drawin g 3 was extended from 
the main frame 200, the optical coupling section which prepared 126 in the plate surface of optical- 
electrical-and-electric-equipment compound substrate 121, and 127 show an electrical connector. The 
optical input/output module 113 and electrical connector 1 14 which formed the pin unit PUN in these 
optical coupling section 126 and an electrical connector 127 are connected, and the pin unit PUN is 
connected to a mainframe 200. 

[0033] To the plate surface of optical-electrical-and-electric-equipment compound substrate 121, many 
optical coupling sections 126 and electrical connectors 127 are arranged, and it constitutes so that a 
desired number of pin units PUN can be mounted. In addition, although the example which used optical- 
electrical- and-electric-equipment compound substrate 121 for connection between the pin unit PUN and 
a fiber optic cable 124 in **** was explained, even if it does not necessarily use optical - electrical-and- 
electric-equipment compound substrate 121, it is good also as structure of mounting an optical connecter 
in the plate surface of an electric wiring plate, and making connection between the pin unit PUN and a 
fiber optic cable 124. Moreover, without using a patchboard, an optical connecter and an electrical 
connector can be connected to the edge of a fiber optic cable 124 and an electrical cable 125, and a fiber 
optic cable 124 and an electrical cable 125 can also be made into the structure linked to the direct pin 
unit PUN. 

[0034] 128 shown in drawing 3 shows a cooling frame with the function which cools the pin unit PUN 
while supporting the pin unit PUN mechanically. This cooling frame 128 has much unit receipt hole 
128 A. The wall surrounding the peripheral surface of unit receipt hole 128 A is made into dual structure, 
and it constitutes the interior so that cooling water can circulate. 128B and 128C show the feed hopper 
and exhaust port of cooling water. 

[0035] An electrical connector 1 15 is formed in the upper limit side of the pin unit PUN, and the pin unit 
PUN is electrically connected to a performance board 101 by this electrical connector 1 15. In addition, 
in the example of drawing 3 , when two or more sets of pin unit PUN-A are directly carried in the top 
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face of a performance board 101 and it examines especially a high-speed component, the case where it 
constitutes so that the electric wiring between pin units may be connected with the examined integrated- 
circuit device DUT in the state of the shortest and a trial may be possible is shown by operating this pin 
unit PUN-A. 

[0036] Drawing 5 shows other examples of a test head 100. Using the lightwave signal transmission line 
being excellent in rapidity, a pattern data signal is also transmitted by the serial signal, and it returns to a 
parallel signal by the test head 100 side, and it constitutes from this example so that a pattern data signal 
may be generated. That is, in this example, about the local pin controller 1 1 1 and the direct-current trial 
unit 112, although it is the same as the example of drawing 1 , it considers as the structure which 
transferred the function of some waveform shaping circuits, logical-comparison circuits, and timing 
generators to the test head 100 side from the mainframe side about the test pattern signal system. 
[0037] That is, the wave controller 130 is formed out of the local pin controller 1 1 1 and the direct- 
current trial unit 112, and it constitutes so that this wave controller 130 may be made to perform 
generating and logical-comparison actuation of a pattern signal. For this reason, the serial signal 
transceiver circuit 131 is established also in the wave controller 130, the serial signal of the pattern data 
PATDAT sent by this serial signal transceiver circuit 131 from a pattern generator 201 is received from 
an optical fiber OPF6, it changes into a parallel signal, a waveform shaping circuit 132 is given, and the 
pattern signal which has an analog wave in a waveform shaping circuit 132 is made to generate. 
[0038] A timing generator 133 shows the case where only the configuration of the fine delay circuit 
DY2 explained by drawing 7 is transferred to a test head side. That is, by relocating only the fine delay 
circuit DY2 to a test head 100 side, it is small in the circuit scale of the timing generator transferred to a 
test head 100, and considers as the structure which avoided large-sized-ization of a test head 100. 
Therefore, in this example, the rate pulse RAT to which the coarse delay which makes the period of 
Clock CLK a unit by the coarse-delay circuit DY1 was given by the mainframe 200 side shall be 
outputted with a lightwave signal, and this rate pulse RAT shall be sent through an optical fiber OPF4. 
This lightwave signal is changed into the rate pulse RATE by the photoelectric transducer OE3, and this 
electric rate pulse RATE is given to a timing generator 133, and with this timing generator 133, fine 
delay is given and it is distributed as a timing signal of each part. Fine lag data TMFIN is inputted into 
the timing controller 135 through the serial signal transceiver circuit 131 from an optical fiber OPF5, 
and a timing generator 133 is controlled by the timing controller 135. 

[0039] In the logical-comparison circuit 134, logical comparison of the pattern data PATDAT (digital 
signal) inputted into a waveform shaping circuit 132 and the reply signal which an examined integrated- 
circuit device outputs is carried out, the comparison result is given by the electric-phototransducer OE5 
from delivery and the serial signal transceiver circuit 131 as a fail signal FDAT in the serial signal 
transceiver circuit 131, and it changes into a lightwave signal, and is sent out to an optical fiber OPF7. 
[0040] Drawing 6 shows the example of further others of this invention. In this example, along with the 
wave controller 130, the timing memory TM, the pattern memory PM, and the fail memory FM are 
formed, and the case where it constitutes so that a pattern signal may be generated by the test head 100 
side is shown. That is, the pattern memory PM is made to send in and memorize beforehand the pattern 
data given to one terminal P of the examined integrated-circuit device DUT to a test head 100 through 
an optical fiber OPF5 by the serial signal. Furthermore, the timing memory TM is made to also send in 
and memorize timing data through an optical fiber OPF5 using a part of time amount of the serial signal 
RXX with the pattern data. Therefore, each pin unit PUN prepared in the test head 100 is made to send 
in and memorize the data for all terminals from a mainframe 200 side before test initiation. 
[0041] Pattern data are read from the pattern memory PM with test initiation, and the pattern data is 
changed into the pattern signal which has an analog wave in a waveform shaping circuit 132. Moreover, 
it is read to coincidence, and rate signal RATE which expresses a test period with a timing generator 133 
is delayed, various kinds of timing signals are generated, the timing signal is distributed to a waveform 
shaping circuit 132, analog comparator 104A, and logic-comparator 134 grade, and the timing memory 
TM specifies the timing of each comparison actuation, the standup of a pattern signal, the timing of 
falling, etc. 
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[0042] Whenever an inequality occurs in a logic comparator 134, the signal of for example, H logic 
which expresses a defect with the defect generating address of the fail memory FM is written in. The fail 
data (test result) incorporated by the fail memory FM use the idle time under trial, or are changed into a 
lightwave signal TXX with the electric - phototransducer E02 through a memory bus MBUS and the 
serial signal transceiver circuit 131 at the time of test termination, and are sent to a mainframe 200 
through an optical fiber OPF6. 
[0043] 

[Effect of the Invention] According to this invention, as explained above, since all the signals of the data 
delivered and received between a main frame 200 and a test head 100 thru/or a clock, etc. were 
considered as the configuration transmitted with an optical fiber, a thick thing is also SOOmicrometer phi 
extent, and an optical numerical aperture's are thinner than an electrical cable enough. Therefore, even if 
the number of an optical fiber is a conventional electrical cable and the conventional same number, the 
diameter of the bundle of an optical cable will be small. Moreover, since an optical fiber is lighter than 
an electric wire, even if it makes an optical cable into a bundle, weight is light, and handling is easy. 
[0044] Furthermore, as shown in drawing 5 or drawing 6 , the number of an optical cable can be 
lessened by using the serial signal transceiver circuits 1 1 1 A and 131. Various kinds of signals can be 
made to transmit with a common optical fiber by forming the pattern memory PM, the timing memory 
TM, and the fail memory FM, as shown especially in drawing 6 . Therefore, the advantage which can 
lessen the number of an optical fiber about six per one terminal as shown in drawing 6 is acquired. 
Consequently, the advantage which can make small the diameter of the cable group 300 which connects 
between a main frame 200 and test heads 100 is acquired. 

[0045] Moreover, since attenuation has few properties and light does not leak mutually further, an 
optical fiber can detach the distance of a mainframe 200 and a test head 100. It can follow, for example, 
the mainframe 200 with large calorific value can be installed in ** with an another test head 100, and the 
advantage which can take arrangement of installing only a test head 100 in a clean room is acquired. 
Moreover, since a signal is delivered and received with a lightwave signal, it is not necessary to prepare 
a terminator in a signal-transmission way. Therefore, the advantage which can constitute a testing device 
with little calorific value is also acquired. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the integrated-circuit device testing device which 
examines a semiconductor integrated circuit device (IC) or a large-scale-integrated-circuit device (LSI). 
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PRIOR ART 



[Description of the Prior Art] The configuration of the outline of the common integrated-circuit device 
testing device to drawing 7 is shown. The part to which 100 in drawing is called a test head, and 200 is 
called a mainframe is shown, respectively. A performance board 101 and pin electronics 102 are carried 
in a test head 100. It is equipped with the socket which contacts the examined device DUT in a 
performance board 101, and the examined device DUT and a testing device are electrically connected 
through this socket (not shown especially in drawing). 

[0003] The relay matrix 105 which changes the analog comparator group 104 which judges whether H 
logic and L logic of a responded-output signal which are read from the examined device DUT have the 
electrical-potential-difference value of normal to be the driver group 103 which generally drives the 
examined device DUT electrically, and the equipment group linked to each terminal of the examined 
device DUT is stored in pin electronics 102. 

[0004] A pattern generator 201 is formed in a mainframe 200, and test pattern data (digital signal) are 
outputted from this pattern generator 201. This test pattern data and a timing edge signal are inputted 
into a waveform shaping circuit 202, and the pattern signal (signal with an analog wave) given to each 
terminal of the examined device DUT in this waveform shaping circuit 202 is made to generate. This 
pattern signal is sent out to a test head 100 through the pattern transmission line 301, and is given to 
each terminal of the examined device DUT through the driver group 103. In addition, a timing signal is 
also transmitted to coincidence in this pattern transmission line 301. 

[0005] The comparison result of the analog comparator group 104 is returned to a mainframe 200 
through the reply signal transmission line 302, carries out logical comparison to the expectation value 
pattern which a pattern generator 201 generates in the logical-comparison circuit 203, detects generating 
of an inequality, and detects a defect part. 204 shows fail memory, and whenever an inequality occurs in 
the logical-comparison circuit 203, it writes in for example, H logic which expresses a defect with the 
address which the defect generated. 

[0006] 205 shows a timing generator. Existence of the coarse-delay circuit DY1 and the fine delay 
circuit DY2 is beforehand explained for the sake of the convenience explaining separating into a 
mainframe 200 and a test head 100, and installing the coarse-delay circuit DY1 and the fine delay circuit 
DY2 by this invention, behind, about this timing generator 205. Conventionally, in a timing generator 
205, while acquiring the rate pulse RAT ( drawing 8 B) which carries out dividing of the reference clock 
CLK shown in drawing 8 A, and determines the test period T, arbitration carries out time delay of this 
rate pulse RAT, and the timing of the wave-like standup of various kinds of timing signals, for example, 
a test pattern signal, the timing of falling, the timing of the strobe of the analog comparator group 104, 
the timing of comparison actuation of the logical-comparison circuit 203, etc. are generated. 
[0007] Therefore, many delay circuits which arbitration can make carry out time delay of the rate pulse 
RAT to a timing generator 205 in within the limits of the test period TK or the several times as many 
range as this are prepared, and the timing signals Tl and T2 of various kinds as shown, for example in 
drawing 8 C and D in which arbitration carried out time delay from criteria timing by the delay circuit of 
these large number are made to generate. 
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[0008] Many delay circuits established in a timing generator 205 carry out counting of the clock CLK, 
and are the periods tau 1 of Clock CLK. The coarse-delay circuit DY1 which gives the time delay made 
into a unit, and period tau 1 of Clock CLK It was constituted by the combination of the fine delay circuit 
DY2 which divides within the limits still more finely and specifies a time delay, for example, 
picosecond resolution-of-the-identity ability has prescribed the standup of a test pattern signal, the 
timing of falling, etc. 

[0009] In addition to this, the direct-current trial unit 206, the source 208 of the 1st reference voltage 
which sets up the load test unit 207 and the electrical-potential-difference values VIH and VIL of H 
logic of a pattern signal and L logic, the source 209 of the 2nd reference voltage which gives the 
comparison electrical potential differences VOH and VOL to the analog comparator group 104, and the 
power unit 211 which gives the electrical potential difference for operating the examined device DUT 
are formed in a mainframe 200. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, as explained above, since all the signals of the data 
delivered and received between a main frame 200 and a test head 100 thru/or a clock, etc. were 
considered as the configuration transmitted with an optical fiber, a thick thing is also 500micrometer phi 
extent, and an optical numerical aperture's are thinner than an electrical cable enough. Therefore, even if 
the number of an optical fiber is a conventional electrical cable and the conventional same number, the 
diameter of the bundle of an optical cable will be small. Moreover, since an optical fiber is lighter than 
an electric wire, even if it makes an optical cable into a bundle, weight is light, and handling is easy. 
[0044] Furthermore, as shown in drawing 5 or drawing 6 , the number of an optical cable can be 
lessened by using the serial signal transceiver circuits 11 1A and 131. Various kinds of signals can be 
made to transmit with a common optical fiber by forming the pattern memory PM, the timing memory 
TM, and the fail memory FM, as shown especially in drawing 6 . Therefore, the advantage which can 
lessen the number of an optical fiber about six per one terminal as shown in drawing 6 is acquired. 
Consequently, the advantage which can make small the diameter of the cable group 300 which connects 
between a main frame 200 and test heads 100 is acquired. 

[0045] Moreover, since attenuation has few properties and light does not leak mutually further, an 
optical fiber can detach the distance of a mainframe 200 and a test head 100. It can follow, for example, 
the mainframe 200 with large calorific value can be installed in ** with an another test head 100, and the 
advantage which can take arrangement of installing only a test head 100 in a clean room is acquired. 
Moreover, since a signal is delivered and received with a lightwave signal, it is not necessary to prepare 
a terminator in a signal-transmission way. Therefore, the advantage which can constitute a testing device 
with little calorific value is also acquired. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The connection situation of a test head 100 and a mainframe 
200 is shown in drawing 9 . It connects by the cable group 300 between a main frame 200 and a test 
head 100. Since various kinds of signal lines exist between a mainframe 200 and a test head 100 as 
drawing 7 explained, the number of the cable contained by the cable group 300 increases. 
[001 1] Moreover, it is in the inclination which the number of terminals of a device increases with 
improvement in the degree of integration of a semiconductor integrated circuit device. Furthermore, 
improvement in a working speed and the number of the cable of the cable group 300 which connects 
between a main frame 200 and test heads 100 for a certain reason are in the inclination of an increment, 
for example, in a testing device with the test capacity for 1000 terminals The number of the signals 
delivered and received between a mainframe 200 and a test head 100 attains to tens of thousands of 
numbers. Rapidity, high degree of accuracy, noise-proof nature, etc. are taken into consideration to each. 
And a twisted pair, since special cables, such as a coaxial cable and multiplex shielding, are used — a 
substantial conductor — a number will be several times the number of signals, and the cable group 300 
serves as a huge bundle, and makes difficult migration of a test head 100, such as etc., anchoring of a 
handler — demounting. 

[0012] Moreover, if the cable group 300 is lengthened, the cross talk between cables will also increase, 
and there is also un-arranging [ which degrades trial precision ]. Furthermore, since large power is 
needed for transmitting these signals of a lot of, this means the increment in calorific value, and makes 
cooling difficult and the number of terminator machines also increases, it is the factor which checks the 
miniaturization of a system. 

[0013] The purpose of this invention tends to offer the integrated-circuit device testing device which can 
also suppress generating of the cross talk between signals while it minimum-izes the cable group which 
connects between a main frame and test heads and makes the handling of a test head easy. 
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MEANS 



[Means for Solving the Problem] All or some of signal-transmission way between a mainframe and a 
test head is transposed to the lightwave signal transmission line suitable for high-speed transmission, 
and it constitutes from this invention so that the signal between a mainframe and a test head may be 
made to deliver and receive with a lightwave signal. The data or the various timing signals which are 
sent into a test head from a main frame in this invention and which are set up for every terminal are 
transmitted by the serial signal of light, the serial receiving means formed in the test head side receives, 
and while changing into a parallel signal and storing in a setting register, measurement data and the 
integrated-circuit device testing device which considered the measurement result as the configuration 
returned with a lightwave signal are offered. 

[0015] Pattern memory and a waveform shaping circuit are further established in a test head side, the 
digital test pattern data which a pattern generator outputs are transmitted to a test head by the serial 
signal of light, and pattern memory is made to memorize in this invention. With test initiation, the test 
pattern data memorized in this pattern memory are read, it changes into the pattern signal of an analog in 
that test pattern data (digital signal) and waveform shaping circuit that were read, and the integrated- 
circuit device testing device constituted so that this pattern signal might be impressed to the examined 
device DUT through a driver group is offered. 

[0016] since that diameter is 200 - 500micrometer phi extent and does not need a go and return 
conductor for every channel like an electrical signal, even if a lightwave signal transmission line uses a 
plastic optical fiber according to the configuration of this invention ~ the gestalt of a signal-transmission 
way — minor-diameter-izing - and it can lightweight-ize. Since the number of an optical fiber can be 
lessened by considering as the configuration delivered and received especially by the serial signal of 
light, the path of a cable group can be further made small and lightweight-ization can also be attained. 
Moreover, an optical fiber does not have generating of a cross talk mutually, in order that light may 
transmit only a part for a core. Therefore, the advantage which can lengthen extended distance is also 
acquired. 
[0017] 

[Embodiment of the Invention] One example of this invention is shown in drawing 1 . Drawing shows 
the configuration of the part (this part is called the pin unit PUN below) which carries out the analog 
comparison of the signal which supplied the pattern signal to one terminal by the side of a test head 100 
(one terminal P of the examined device DUT), and was outputted from this terminal, and is sent to a 
mainframe 200. 

[0018] In addition to the relay matrix 105, in this example, the cases where the local pin controller 111, 
the direct-current trial unit 1 12, and the optical input/output module 1 13 are formed are indicated to be 
driver 103 A which drives one terminal P of the examined integrated-circuit device DUT and analog 
comparator 104 A, and pin electronics 102 A which carried the load test circuit 1 10 to the pin unit PUN. 
[0019] The optical input/output module 113 has photoelectric transducers OE1-OE5, and the electrical 
and electric equipment and phototransducers E01-E05, changes into an electrical signal the lightwave 
signal sent from a mainframe 200 by light and the electrical -potential-difference converters OE1-OE5, 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/14/2006 



JP,10-142298,A [MEANS] 



Page 2 of 5 



and performs a functional test and a direct-current trial using the electrical signal. Serial signal 
transceiver circuit 1 1 1 A which receives the serial signal with which the local pin controller 1 1 1 is sent 
through light and the electrical-potential-difference converter OE1 from an optical fiber OPF1, With the 
register groups 1 1 IB, 1 1 1C, and 1 1 ID which incorporate various kinds of setting data received by this 
serial signal transceiver circuit 1 1 1 A, and the setting data incorporated to register group 1 1 IB For 
example, DA converter 1 1 IE which generates the comparison electrical potential differences VOH and 
VOL given to the electrical potential differences VIH and VIL and analog comparator 104A which are 
given to driver 103 A, Relay control circuit 1 1 IF which control the condition of the relay matrix 105 by 
the relay control signal incorporated to register group 1 1 ID can be provided and constituted. 
[0020] That is, each electrical-potential-difference value of the comparison electrical potential 
differences VOH and VOL given to the electrical potential difference VIH of H logic, the electrical 
potential difference VIL of L logic, and analog comparator 104A which are given to driver 103 A is 
stored in register group 1 1 IB, and it is given to DA converter 1 1 IE, and each of that electrical-potential- 
difference value changes into the electrical-potential-difference value of each analog by DA converter 
1 1 IE, and is given to driver 103 A and analog comparator 104A. Moreover, the data with which the test 
condition which operates the load test circuit 1 10 was also incorporated by register group 1 1 IB, and was 
incorporated by register group 1 1 IB also at the time of a load test are used. 

[0021] While controlling the start of a setup of a control signal required for a direct-current trial, for 
example, the mode (voltage-source-current-measurement mode / current-source-voltage-measurement 
mode) applied- voltage current value of a direct-current trial, a setup of a measurement range, a setup of 
a clamp value, and measurement, a stop, etc. to register group 1 1 1C at the time of a direct-current trial, 
the test result of a direct-current trial is stored. This test result is changed into a lightwave signal TX 
with the electric-phototransducer E01 through serial signal transceiver circuit 1 1 1 A if needed, and is 
transmitted to a mainframe 200. 

[0022] The control signal which controls the relay matrix 105 is stored in register group 1 1 ID, this 
control signal is inputted into relay control circuit 1 1 IF, the relay matrix 105 is controlled, and it 
controls in the change condition corresponding to test mode. That is, driver 103 A and analog comparator 
104A are connected to the terminal P of the examined integrated-circuit device DUT at the time of a 
performance test, and it separates the direct-current trial unit 1 12. Moreover, control which detaches pin 
electronics 102A and instead connects the direct-current trial unit 1 12 to Terminal P is performed at the 
time of a direct-current trial. 

[0023] Thus, the local pin controller 1 1 1 sets the conditions which should be set to each terminal P of 
every according to test mode as the register groups 1 1 IB, 1 1 1C, and 1 1 ID. Since the data incorporated 
by the register groups 1 1 IB, 1 1 1C, and 1 1 ID are sent by the serial signal RX of light, one optical fiber 
OPF1 is sufficient as that transmission line, and the lightwave signal RX sent through this optical fiber 
OPF1 is changed into an electrical signal by the photoelectric transducer OE1, and is inputted into serial 
signal transceiver circuit 1 1 1 A. In addition, in this example, each setting data incorporated by the 
register groups 1 1 IB, 1 1 1C, and 1 1 ID is read if needed, and is changed into a lightwave signal TX with 
the electric - phototransducer EOI, that lightwave signal TX is returned to a mainframe through an 
optical fiber OPF2, and the case where it constitutes so that it can collate whether it was correctly set up 
by the mainframe side is shown. 

[0024] An optical fiber OPF3 constitutes a pattern signal-transmission way, and the pattern signal given 
to Terminal P through this pattern signal-transmission way is sent with a lightwave signal PAT. This 
pattern signal PAT is changed into an electrical signal by the photoelectric transducer OE2, it gives 
driver 103 A carried in pin electronics 102 A, and Terminal P is given from driver 103 A. 
[0025] The driver control signal DRE which controls the condition of driver 103 A at the time of 
functional test activation is sent to an optical fiber OPE4. When taking out responded output from the 
examined integrated-circuit device DUT with this driver control signal DRE, the output terminal of 
driver 103 A is controlled in the condition of a high impedance, and it enables it to incorporate a 
responded-output signal to analog comparator 104A effectively. 

[0026] The strobe pulse which compares each level of H logic and L logic in analog comparator 104A is 
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sent to optical fibers OPES and OPE6 by lightwave signal STRB-H and STRB-L. A pulse for lightwave 
signal STRB-H to carry out the strobe of the period of H logic of the signal read from the examined 
device DUT and lightwave signal STRB-L are the pulses for carrying out the strobe of the period of L 
logic. 

[0027] These optical fiber STRB-L and STRB-H are changed into an electrical signal by photoelectric 
transducers OE5 and OE6, and are given to an analog comparator 1 10 as a strobe pulse. Optical fibers 
OPF7 and OPF8 constitute the transmission line for returning a strobe pulse to a main frame 200 from a 
test head 100. The time delay to which R-STRB-H and R-STRB-L go back and forth between analog 
comparator 104A from a mainframe 200 is given by the circuit where this strobe pulse returned is actual, 
and is used as a strobe pulse of the logic comparator prepared in a mainframe 200. That is, in order to 
make the time delay and time delay of a strobe pulse agree, the strobe pulse is made to go back and forth 
between a main frame and test heads, although the judgment result of analog comparator 104A is 
changed into a lightwave signal through optical fibers OPF7 and OPF8, it is sent to a main frame and it 
is inputted into a logic comparator. The test result of the functional test of the integrated-circuit device 
DUT is returned to a mainframe 200 as SH and SL at optical fibers OPF9 and OPF10, the judgment 
result, i.e., this example, of analog comparator 104A. 

[0028] According to the example shown in drawing 1 , transfer of the signal between a mainframe 200 
and a test head 100 is realizable for every [ of the examined integrated-circuit device DUT ] 1 terminal P 
with ten optical fibers so that clearly from the above explanation. A diameter is comparatively thick, for 
example, even if it uses the plastic optical fiber of SOOmicrometer phi, even if it bundles ten optical 
fibers, it cannot but be few diameters, and becomes a cable bundle with the bundle of 10,000 optical 
fibers sufficiently thinner than the cable group 300 (refer to drawing 9 ) of an electrical cable also as a 
part for 1000 terminals. 

[0029] Drawing 2 shows the structure of the pin unit PUN in the case of carrying out unitization of the 
element of each part shown in drawing 1 for every terminal. The connector 115 grade which performs 
connection isolation with the integrated circuit device which constitutes the local pin controller 1 1 1 
explained by drawing 1 , the integrated circuit device 112 which constitutes a direct-current trial unit, 
driver 103 A, analog comparator 104A and pin electronics 102A that contained the load test circuit 110, 
the relay matrix 105, the optical input/output module 1 13, the electrical connector 1 14 that receives 
supply of a power source, and a PAFOMANSU board is contained to the wiring substrate within a case, 
and it is constituted. 116 shows a heat dissipation block. 

[0030] An example of structure which mounts the pin unit PUN in a test head 100 at drawing 3 is 
shown. 121 shown in drawing 3 shows optical-electrical-and-electric-equipment compound substrate. 
This optical-electrical-and-electric-equipment compound substrate 121 has the optical fiber buried layer 
123 in one field of the multilayered electric wiring plate 122, as shown in drawing 4 . The edge of the 
optical fiber OPF embedded at this optical fiber buried layer 123 is cut at 45 degrees. It constitutes so 
that the light which arranges the cutting plane SI to the sense of the electric wiring plate 122, and 
transmits an optical fiber OPF may be reflected in the direction which intersects perpendicularly with 
the plate surface of a patchboard. The optical input/output module 113 with which the pin unit PUN was 
equipped is arranged in the reflective direction, and an optical fiber OPF and the optical input/output 
module 113 of the pin unit PUN are optically combined with it. 

[0031] The other end of an optical fiber OPF can connect between a main frame 200 and the pin units 
PUN prepared in a test head 100 side by the optical transmission line by making it expose to the end 
face of a patchboard, and combining optically the fiber optic cable 124 (referring to drawing 3 ) 
extended by this exposure S2 from the main frame 200 (not shown to especially drawing 3 R> 3). In 
addition, about the electrical connector 114 prepared in the pin unit PUN, according to the usual 
electrical connection structure, it connects with the electric wiring plate 122 electrically, and connects 
with a mainframe 200 through the electric wiring plate 122. 

[0032] The electrical cable for current supply with which 125 shown in drawing 3 was extended from 
the main frame 200, the optical coupling section which prepared 126 in the plate surface of optical- 
electrical-and-electric-equipment compound substrate 121, and 127 show an electrical connector. The 
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optical input/output module 113 and electrical connector 1 14 which formed the pin unit PUN in these 
optical coupling section 126 and an electrical connector 127 are connected, and the pin unit PUN is 
connected to a mainframe 200. 

[0033] To the plate surface of optical-electrical-and-electric-equipment compound substrate 121, many 
optical coupling sections 126 and electrical connectors 127 are arranged, and it constitutes so that a 
desired number of pin units PUN can be mounted. In addition, although the example which used optical- 
electrical-and-electric-equipment compound substrate 121 for connection between the pin unit PUN and 
a fiber optic cable 124 in **** was explained, even if it does not necessarily use optical - electrical-and- 
electric-equipment compound substrate 121, it is good also as structure of mounting an optical connecter 
in the plate surface of an electric wiring plate, and making connection between the pin unit PUN and a 
fiber optic cable 124. Moreover, without using a patchboard, an optical connecter and an electrical 
connector can be connected to the edge of a fiber optic cable 124 and an electrical cable 125, and a fiber 
optic cable 124 and an electrical cable 125 can also be made into the structure linked to the direct pin 
unit PUN. 

[0034] 128 shown in drawing 3 shows a cooling frame with the function which cools the pin unit PUN 
while supporting the pin unit PUN mechanically. This cooling frame 128 has much unit receipt hole 
128A. The wall surrounding the peripheral surface of unit receipt hole 128A is made into dual structure, 
and it constitutes the interior so that cooling water can circulate. 128B and 128C show the feed hopper 
and exhaust port of cooling water. 

[0035] An electrical connector 1 15 is formed in the upper limit side of the pin unit PUN, and the pin unit 
PUN is electrically connected to a performance board 101 by this electrical connector 1 15. In addition, 
in the example of drawing 3 , when two or more sets of pin unit PUN-A are directly carried in the top 
face of a performance board 101 and it examines especially a high-speed component, the case where it 
constitutes so that the electric wiring between pin units may be connected with the examined integrated- 
circuit device DUT in the state of the shortest and a trial may be possible is shown by operating this pin 
unit PUN-A. 

[0036] Drawing 5 shows other examples of a test head 100. Using the lightwave signal transmission line 
being excellent in rapidity, a pattern data signal is also transmitted by the serial signal, and it returns to a 
parallel signal by the test head 100 side, and it constitutes from this example so that a pattern data signal 
may be generated. That is, in this example, about the local pin controller 1 1 1 and the direct-current trial 
unit 112, although it is the same as the example of drawing 1 , it considers as the structure which 
transferred the function of some waveform shaping circuits, logical-comparison circuits, and timing 
generators to the test head 100 side from the mainframe side about the test pattern signal system. 
[0037] That is, the wave controller 130 is formed out of the local pin controller 111 and the direct- 
current trial unit 112, and it constitutes so that this wave controller 130 may be made to perform 
generating and logical-comparison actuation of a pattern signal. For this reason, the serial signal 
transceiver circuit 131 is established also in the wave controller 130, the serial signal of the pattern data 
PATDAT sent by this serial signal transceiver circuit 131 from a pattern generator 201 is received from 
an optical fiber OPF6, it changes into a parallel signal, a waveform shaping circuit 132 is given, and the 
pattern signal which has an analog wave in a waveform shaping circuit 132 is made to generate. 
[0038] A timing generator 133 shows the case where only the configuration of the fine delay circuit 
DY2 explained by drawing 7 is transferred to a test head side. That is, by relocating only the fine delay 
circuit DY2 to a test head 100 side, it is small in the circuit scale of the timing generator transferred to a 
test head 100, and considers as the structure which avoided large-sized-ization of a test head 100. 
Therefore, in this example, the rate pulse RAT to which the coarse delay which makes the period of 
Clock CLK a unit by the coarse-delay circuit DY1 was given by the mainframe 200 side shall be 
outputted with a lightwave signal, and this rate pulse RAT shall be sent through an optical fiber OPF4. 
This lightwave signal is changed into the rate pulse RATE by the photoelectric transducer OE3, and this 
electric rate pulse RATE is given to a timing generator 133, and with this timing generator 133, fine 
delay is given and it is distributed as a timing signal of each part. Fine lag data TMFIN is inputted into 
the timing controller 135 through the serial signal transceiver circuit 131 from an optical fiber OPF5, 
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and a timing generator 133 is controlled by the timing controller 135. 

[0039] In the logical-comparison circuit 134, logical comparison of the pattern data PATDAT (digital 
signal) inputted into a waveform shaping circuit 132 and the reply signal which an examined integrated- 
circuit device outputs is carried out, the comparison result is given by the electric-phototransducer OE5 
from delivery and the serial signal transceiver circuit 131 as a fail signal FDAT in the serial signal 
transceiver circuit 131, and it changes into a lightwave signal, and is sent out to an optical fiber OPF7. 
[0040] Drawing 6 shows the example of further others of this invention. In this example, along with the 
wave controller 130, the timing memory TM, the pattern memory PM, and the fail memory FM are 
formed, and the case where it constitutes so that a pattern signal may be generated by the test head 100 
side is shown. That is, the pattern memory PM is made to send in and memorize beforehand the pattern 
data given to one terminal P of the examined integrated-circuit device DUT to a test head 100 through 
an optical fiber OPF5 by the serial signal. Furthermore, the timing memory TM is made to also send in 
and memorize timing data through an optical fiber OPF5 using a part of time amount of the serial signal 
RXX with the pattern data. Therefore, each pin unit PUN prepared in the test head 100 is made to send 
in and memorize the data for all terminals from a mainframe 200 side before test initiation. 
[0041] Pattern data are read from the pattern memory PM with test initiation, and the pattern data is 
changed into the pattern signal which has an analog wave in a waveform shaping circuit 132. Moreover, 
it is read to coincidence, and rate signal RATE which expresses a test period with a timing generator 133 
is delayed, various kinds of timing signals are generated, the timing signal is distributed to a waveform 
shaping circuit 132, analog comparator 104A, and logic-comparator 134 grade, and the timing memory 
TM specifies the timing of each comparison actuation, the standup of a pattern signal, the timing of 
falling, etc. 

[0042] Whenever an inequality occurs in a logic comparator 134, the signal of for example, H logic 
which expresses a defect with the defect generating address of the fail memory FM is written in. The fail 
data (test result) incorporated by the fail memory FM use the idle time under trial, or are changed into a 
lightwave signal TXX with the electric - phototransducer E02 through a memory bus MBUS and the 
serial signal transceiver circuit 131 at the time of test termination, and are sent to a mainframe 200 
through an optical fiber OPF6. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram for explaining one example of this invention. 

[Drawing 2] The perspective view for explaining an example of the structure of the pin unit used in the 
example shown in drawing 1 . 

[Drawing 3] The perspective view for explaining an example of structure which mounts the pin unit 
shown in drawing 2 . 

[Drawing 4] The sectional view for explaining an example of optical-electrical-and-electric-equipment 
compound substrate shown in drawing 3 . 

[Drawing 5] The block diagram for explaining other examples of this invention. 

[Drawing 6] The block diagram for explaining the example of further others of this invention. 

[Drawing 7] The block diagram for explaining a Prior art. 

[Drawing 8] The wave form chart for explaining actuation of a Prior art. 

[Drawing 9] The perspective view for explaining a Prior art. 

[Description of Notations] 

100 Test Head 

PUN Pin unit 

111 Local Pin Controller 

1 1 1A, 131 Serial signal transceiver circuit 
1 1 IB- 1 1 ID Register group 
1 1 IF Relay control circuit 

1 12 Direct-Current Trial Unit Prepared in Test Head 

113 Optical Input/output Module 
130 Wave Controller 

132 Waveform Shaping Circuit 

133 Timing Generator 

134 Logical-Comparison Circuit 

135 Timing Trailer 

136 Memory Bus Controller 
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